Objective: The leaf and root of Bombax buonopozense which have some ethnomedicinal applications were subjected to phytochemical screening and antimicrobial activity against some disease causing microorganisms.
Introduction
T he search for newer sources of antimicrobial agents is a global challenge preoccupying research institutions, pharmaceutical companies and academia, since many infectious agents are becoming resistant to synthetic drugs. 1 Infectious diseases are the world's major threat to human health and account for almost 50,000 deaths every day. 2 Natural plants have been seen as a valuable source of medicinal agents with proven potential of treating infectious diseases and with lesser side effects compared to the synthetic drug agents.
There is growing interest in plants with antimicrobial activity. Researchers are increasingly becoming involved in the screening of such plants with the aim of establishing their potential antimicrobial effects and identifying the compounds responsible for their antimicrobial properties 3, 4 .
Bombax buonopozense P. beauv (Bombacacea)
is a large tropical tree that grows to 40 metres in height with large buttress roots that can spread 6 metres. The bark is covered in large, conical spines, especially when young, but shedding them with age to some degree. The branches are arranged in whorls; the leaves are compound and have 5-9 leaflets and 5-25 secondary veins. The individual leaflets have entire margins and are also large. The undersides of the leaflet may be glabrous or puberulous. 5 It is found widely distributed in
Africa from Ghana to Sierra Leone, Uganda and Gabon. Common vernacular names include: Vabga (Dagbani language in Ghana), Kurya (Hausa language in Northern Nigeria). Many parts of the plant are used for medicinal purposes, as food, as a source of clothing fibre, as a building material, as cotton wool and as dye. The fruits are eaten by animals such as water chevrotain. 6 A decoction of the leaves is used for feverish conditions, diarrhea, pains and muscle aches. Root decoction is used as antimicrobial and stomach aches. The aim of the present study was to investigate the phytochemical and antimicrobial properties of the leaf and root extracts of B. buonopozense which have been claimed to possess some ethnomedicinal uses. The study will make for more economic and optimal use of the plant in alternative medicine. 
Material and Methods

Plant collection
Preparation of plant extract
The fresh leaves and roots of B. buonopozense were air-dried at room temperature and pulverized into a dry powder, and macerated with 70% methanol in water for 72h with constant shaking. The resultant mixture was filtered using whatman (No 1) filter paper and the filtrate concentrated to dryness using water bath to give a yield of 7.7% (w/w). The extracts were reconstituted in normal saline at appropriate concentration for the various experiments conducted.
Phytochemical studies
The extracts were subjected to qualitative phytochemical screening according to standard methods. 
Test Organisms
Clinical isolates of Staphylococcus aureus, Bacillus subtilis, Klebsiella pneumonia, Proteus spp. and Escherichia coli obtained from the Microbiology Department, Federal Medical Centre, Owerri, Nigeria were used for this study. The organisms were subcultured in Nutrient broth at 37 o c for 6 h prior to antimicrobial testing.
Antimicrobial Screening
The agar diffusion technique as described by Osadebe and Ukwueze 9 was used to determine the antimicrobial activity of the plant extracts. Broth cultures of the test isolates (0.1 ml) containing 1.0 x 10 6 cfu/ml of organism was introduced into a sterile Petri dish and 15 ml of Mueller Hinton agar were added. It was properly mixed and allowed to solidify. Holes were bored in the plates, using a standard sterile cork borer of 6 mm diameters and equal volumes of the plant extracts were transferred into the well respectively. The experiments were carried out in duplicate. The plates were allowed to stand for 1 h for pre diffusion of the extracts to occur 10 and incubated at 37 oc for 24 h. At the end of the incubation, inhibition zones formed on the medium were evaluated.
Determination of minimum inhibitory concentration (MIC)
The minimum inhibitory concentration was determined by previously described methods. 4 Nutrient agar solution was prepared according to the manufacturer's standard of 28g /100 ml. The agar was allowed to set and the solution properly mixed with molten double strength nutrient agar in Petri dishes and allowed to solidify for 1 h. Different dilutions of the extracts were prepared to give final concentration in the range of 5, 25, 50, 75, 100, 125, 150, 175, 200 mg/ml. Each plate was divided into eight equal sections and labeled appropriately. The 6 mm in diameter filter paper disc were carefully placed in the plate, 0.2 ml of each bacterial suspension was taken and transferred into the paper disc on the agar plates. They were incubated at 37 o c for 24 h. The plates were then examined for the presence or absence of growth. The lowest concentration that inhibited growth was taken as the minimum inhibitory concentration of the respective extracts.
Results
Phytochemical Screening
Phytochemical analysis of the leaf and root of Bombax buonopozense extracts gave positive reaction for each of the following secondary metabolites: alkaloids, flavonoids, tannins, saponins, terpenoids, steroids phlobatannins, anthraquinones and carbohydrates ( 
Antimicrobial activity of the extracts
The results of the antimicrobial activity of the extracts against the test organisms are shown in 
Discussion
The phytochemical constituents identified in the leaf and root extracts of Bombax buonopozense such as flavonoids, alkaloids, tannins and terpenes, which are the plant secondary metabolites, have been established to be frequently responsible for antimicrobial properties of most medicinal plants. [11] [12] [13] [14] Hence, the observed antimicrobial activity of the leaf and root extracts against the test micro-organisms may be due to the presence of the phytochemical components.
The findings demonstrated that the root extract was sensitive to all the test micro-organisms, and thus showed that the extract contained potential antimicrobial agents. On the overall, the results of the sensitivity test showed that leaf extract contained less potential antimicrobial agents against all the test micro-organisms when compared with the root extract. Since the leaves which are more readily accessible than the roots also contain active agents against some of the tested micro-organisms, they could be used to treat some microbial diseases in the absence of the root of this plant.
The test organisms used in this study are associated with various forms of human infections. From clinical point of view, Klebsiella pneumonia is the most important member of the Klebsilla genus of Entero-bacteriaceae and it is emerging as an important cause of neonatal nosocomial infection. 15 E. coli causes septicemias and can infect the gall bladder, meninges, surgical wounds, skin lesions and the lungs, especially in debilitated and immunodeficient patients. 16 E. coli is also responsible for a number of food related diseases that manifest themselves in the form of diarrhea. 17 Proteus spp.
causes wound infections and urinary tract infection in the elderly and young males often following catheterization or cystoscopy, and it is a secondary invader of ulcers and pressure sores. 18, 19 S. aureus constitutes a major public health threat, being one of the most common causes of hospital and community acquired infections. 20 The demonstration of activity against both gram-negative and gram-positive bacteria are an indication that the plant can be a source of bioactive substances that could be of broad spectrum of activity. The fact that the plant was active against both clinical and laboratory isolates is also an indication that it can be used against drug resistant microorganisms prevalent in hospital environment. Several studies have been conducted in the past that focus on the antimicrobial properties of herbs, spices and their derivatives such as extracts and decoctions. [21] [22] [23] Apart from antimicrobial activities, these plant extracts are also exploited for therapeutic purpose to cure several disorders. The methanolic leaf extract of Bombax buonopozense was found to possess antidiarrhoael, antinociceptic, anti-imflammatory, antipyretic and antimalarial activities. [24] [25] [26] The results obtained in the present study justify the use of the extracts of Bombax buonopozense leaves and roots in traditional medicine for the treatment of microbial disease, especially those caused by S. bioassay-guided fractionation and further characterization of the active constituents responsible for the antimicrobial potential of this medicinally important plant is under way in our laboratory.
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